Abstract The impact of climate change on a variety of scales and on land-use policies across sectors is well-established. There will be climate-related changes to which land use must adapt, although Europe and Germany may not be as affected as other regions. Therefore, we must evaluate how climate change is perceived on a regional scale and across land-use sectors. The aim of this study is to gather information from regional land-use experts regarding their perceptions of climate change to highlight the impact of climate change on land use and to identify the risks and opportunities associated with climate change that these experts observe. With these objectives in mind, we conducted 60 semi-structured interviews and a questionnaire survey with regional land-use experts in agriculture, forestry, and water management in four case study regions in the North German Plain. Climate change is clearly acknowledged by the experts throughout the regions and across the sectors. Drought (particularly in the spring) and increased occurrences of extreme weather events are the most severe regional issues identified. Furthermore, with very few exceptions, climate change is mostly understood as a risk. The results of this study confirm the results from other models and prognoses but with more detail and precision at the regional level. Differences among the sectors and regions were also noted. Unlike most studies, the regional experts in our sample have already noted the impacts and risks of climate change cross-sectorally, which might be a good basis from which to begin regional adaptation.
Introduction
The existence of climate change-and its (at least) partial basis in anthropogenic causes (IPCC 2013)-is well-established (Hansen et al. 2012) . Changes in climate can already be confirmed at the regional level in Germany (Gerstengarbe and Werner 2007) . Although the expectations are that Germany may not be as affected by climate change as other regions or countries (Bindi and Olesen 2011; Wheeler et al. 2013) , there are nonetheless environmental changes anticipated in Germany due to global climate change, and analyses of regional climate change should thus be taken seriously because even small changes may have strong effects on ecosystems (Leemans and Eickhout 2004) . Various simulation techniques have evolved the capability to simulate climate change not only on a global scale but also on a regional (Europe and Germany-Gerstengarbe and Werner 2007) and even on a local scale (BrandenburgGerstengarbe et al. 2003 ) with a corresponding increase in uncertainty. In addition to approaches that employ various models and simulations at different depths to model climate change, other approaches analysing public perception and expert perception play a role in current attempts to understand, describe, or approximate climate change and global warming. We have good insight into the views of lay people and the general public regarding global climate change at the national level (Lorenzoni et al. 2007; Whitmarsh 2011; Agho et al. 2010; Engels et al. 2013) , in addition to studies with a more global perspective (Lorenzoni and Pidgeon 2006; Kvaløy et al. 2012) . Some of these perceptions are analysed in more detail, such as how the public's view on climate change has changed over time (Whitmarsh 2011; Ratter et al. 2012) , whether certain outside influences affect this perception (Scruggs and Benegal 2012) and whether climate change is perceived as a human health risk (Akerlof et al. 2010) .
Expert opinions are also investigated in the literature. Those studies involving expert views on climate change frequently focus on a single issue, such as rapid climate change (Arnell et al. 2005) , or the development of a definition (de Franca Doria et al. 2009 ). Studies of climate change and land use can generally be found in a broad variety and frequently involve developing adaptation strategies. Rounsevell and Reay (2009) analyse the relationship between land use and climate change, Rannow et al. (2010) focus on adaptation activities in spatial planning and their potential impact in Germany, whereas Reyer et al. (2012) connect adaptation with regional development. Furthermore, the impacts of climate change on ecosystems in general (Leemans and Eickhout 2004) , on forests (Lasch et al. 2002) , and/or on agriculture and water management (Falloon and Betts 2010) are also analysed and are frequently linked to adaptation. Even cross-sectoral analyses can be found regarding adaptation strategies (Reyer et al. 2012) .
Orienting our analysis to climate change perception while remaining in the field of land use, highly specialised studies can e.g. be found in viniculture (Battaglini et al. 2009 ) and agriculture (Jørgensen and Termansen 2016) ; nonetheless, cross-sectoral approaches are not common. Moving our focus to Germany at the regional level, there are a few studies regarding forestry (Lasch et al. 2002; Kätzel and Höppner 2011) , forestry, agriculture, water management, and conservation (Reyer et al. 2012) in the State of Brandenburg as a region of interest or on public perception of climate change in Hamburg (Ratter et al. 2012) . Thus, whereas analysing the perception of climate change in Germany is limited to the general public, there are no cross-sectoral approaches that consider the perception of climate change. As Rannow et al. (2010) note, BClimate change is a global concern but the effects will be felt and dealt with on a regional or even local level. Hence, they must be analysed and addressed against this background.^Furthermore, Falloon and Betts (2010) suggest that a cross-sectoral approach may be required that considers future risks regarding the interconnectedness of agriculture and water management, whereas Laukkonen et al. (2009) conclude, BIt is acknowledged that climate change is a global phenomenon that impacts societies throughout different scales: from individuals to localities and entire regions.^Thus, the perspectives of landowners and those using the land at a regional level must be considered. Moreover, implementing specific strategies without the participation of such regional actors (and certainly without their consent or against their wishes) would be difficult-if not impossible-as has been experienced in implementing flood plains or dike relocating. In forestry, in particular, studies emphasise the anticipated effects of climate change (Lindner et al. 2010; Lasch et al. 2002; Kätzel and Höppner 2011) , and it can be understood that there is a high degree of stakeholder responsibility for engaging in the long-term planning that is necessary for maintaining the timber industry (Kätzel and Höppner 2011) . Thus, immediate implementation of action based on sound advice would be hard to find regardless of a given study's quality, and self-legitimation highly depends on the perception of individuals or groups in the affected regions.
Adger et al. (2009) posit that adaptation decisions depend on the perceptions of risk held by society that may act as a limiting factor. Moreover, risk perception requires knowledge as basis for the development of a better understanding of the issue in question (Stoutenborough et al. 2013) . Therefore, we argue that it is important to know how climate change is perceived in a sector or region before developing adaptation strategies for that sector or region.
Considering the lack of information and knowledge about perceptions of land-use experts regarding climate change, on the one hand, and the need to address climate change at the regional and local levels, on the other hand, this study fills this gap by analysing the perception of climate change by land-use experts at the regional level using a cross-sectoral approach. In this study, we thus aim to achieve the following: (1) gather information regarding the general perception by regional land-use experts on climate change at the regional level, (2) highlight the perceived impacts of climate change on land use, and (3) note the risks and opportunities that are perceived by experts associated with climate change.
Research area
We choose a case study approach, and our case study region is the North German Plain, which includes the four nested regions of Diepholz, Uelzen, Flaeming, and Oder-Spree on a west-east transect (Supplementary material). The North German Plain covers the northern part of Germany stretching from the North Sea and the Baltic Sea in the north to the Central German Uplands in the south. The climate zone changes along the transect shift from temperate oceanic (Cfb) to humid continental (Dfb) with declining precipitation. Furthermore, there is a pattern of declining amounts of land utilised as pasture for livestock farming moving from west to east, whereas the percentage of arable land and forests increases along with farm size. In addition to aspects of land use, the socioeconomic aspects along the transection vary in the movement from west to east: economic power and population density decline, whereas the average age of the population increases.
The regional land use in the administrative district of Diepholz is dominated by a high percentage of agricultural land (75%). This region has very little forest area (9%) and a significant percentage of fens. The average mean temperature is 9.6°C, and the average annual (summer) precipitation is 699 (204) mm. The vegetation period lasts approximately 173 days. In the Uelzen region, 53% of the land is agricultural, and 34% of the area consists of forests. Irrigation is very important in this region, and approximately 90% of the arable land is irrigable. The average mean temperature is 9.0°C and the average annual (summer) precipitation is 733 (214) mm. The vegetation period lasts approximately 168 days. Land use in the Flaeming region is dominated by forests (42%) with a high percentage of pine trees and large-scale farming. The average mean temperature is 9.5°C, and the average annual (summer) precipitation is 554 (171) mm. The vegetation period lasts approximately 176 days. The land-use structure in the Oder-Spree region is also dominated by forests (45%) and large farms (35% agricultural). Furthermore, two large rivers (the Spree and Oder) flow through the region. The average mean temperature is 9.2°C, and average annual (summer) precipitation is 570 (182) mm. The vegetation period lasts approximately 175 days. Additional details are provided in and Lange et al. (2015) .
Material and methods
Because there is little knowledge about the perceptions of regional land-use experts regarding regional climate change, we addressed this issue through an explorative approach (Babby 2012; Cresswell 2009 ) as part of a larger study addressing sustainable land use and land use change at the regional level in the four research regions. According to Patton (2002) , this type of approach is common in developing new fields of research. We used a mixed methods design, in which we (a) conducted 60 qualitative interviews with regional land-use experts from the agriculture, forestry, and water management sectors, in addition to Bcross-sector experts^, and (b) used a questionnaire to obtain additional information from our sample. As Pidgeon (2012) notes, there is considerable value in employing a mixed-methods. The results presented in this paper are primarily based on the qualitative interviews conducted in the four case study regions. To gather high-quality information, we selected regional land-use experts (Meuser and Nagel 1991) . The identification of experts was primarily based on the criteria of legitimacy, resources, and interconnectedness (Zimmermann and Maennling 2007) . We selected the sample with a strong focus on those land-use sectors that might be affected by climate change. We identified experts in these sectors using the support of regional project partners and snowball sampling (Miles and Huberman 1994) . In a first step, our regional project partners recommended the initial experts. In the interviews, we asked them to recommend further experts with whom we should speak. Our experts came from farmers' associations, forest administrations, water body maintenance associations, planning administrations, environmental administration, NGOs, LEADER management, and nature conservation. The final list of organisations from which experts were interviewed is provided in Table 1 , and a full list of experts is provided in the Supplementary material. Due to a careful selection and the use of regional project partners in the regions (Lange et al. 2016) , we were able to conduct interviews with all of the identified institutions. a) All interviews were conducted face-to-face in a semi-structured manner at the interviewees' offices between January 2011 and January 2012. Face-to-face interviews allow a wide range of topics regarding climate change to be covered. Furthermore, the interviews were flexible and their face-to-face nature ensured that the professional perspective and the complexity of the climate change issues were adequately reflected because clarification and recognition techniques were employed (Patton 2002) . To improve the quality of the interviews, all interviewees were given an outline of a guideline to prepare prior to the interview. The questions regarding climate change included the following: (1) BHow is your work influenced by the climate change discussion?,^(2) BCan you already perceive climate change impacts in your region?,^and (3) BWhat part might climate issues play in future land use?Â ll interviews were recorded and fully transcribed. After storing the transcripts in the project database, the interviews were coded and analysed using the MAXQDA 10 software tool for qualitative data analysis. The general coding structure followed the interview guidelines, whereas the subcoding was developed from the information given in the interviews. For the analysis, we used the content analysis method (Patton 2002 ). b) Exploratory approaches require qualitative sampling and qualitative analytical procedures; however, because it is possible to include quantifications when they are meaningful and appropriate (Mayring 2000) , we also used a questionnaire (See Supplementary material) to gather additional information regarding specific subjects and to quantify certain issues. The questionnaire was designed based on the interviews and consisted of closed-ended questions to complement given information and open-ended questions to acquire new information. Because the objective was to complement the interviews, the questionnaire and interviewee samples were identical. The questionnaire was sent to all 60 interviewees subsequent to the interviews. Thirty-seven interviewees filled in the questionnaire (agriculture, seven; forestry, nine; water management, seven; and cross-sector, 14) resulting in an overall response rate of 62%.
The questionnaires were digitalised and analysed in a qualitative manner. This paper's analysis focused on which aspects of climate change were perceived in the regions, which were the most severe and which impacts could already be observed. Furthermore, we collected information regarding whether climate change is expected to entail opportunities or risks. The full questionnaire can be found in the Supplementary material, including questions not analysed for this paper. 
Results and discussion
The following section is structured into three parts. First, we present perceived climate change, including experts' views on the most severe issues. Second, we name the previously perceived climate change impacts. Third, we present the perceived risks and opportunities. In each part, data from the questionnaires supplement our information, and we discuss the results.
Perceived climate change by land-use experts in the North German Plain
Most of the experts (44) stated in the interviews that they perceived climate change or climatechange-related changes in their region. Only a few experts (6) noted that they perceived no climate-change-related changes or that the perceived changes were unrelated to climate change. Interestingly, even those who are uncertain about regional climate change impacts mention that they believe in global climate change. These results are supported by the respondents' answers to the questionnaire in all the regions examined-in which 27 out of 37 respondents indicated that they perceived climate change impacts in their regions, with five indicating that they did not perceive climate change impacts. Five respondents indicated that they did not know whether they perceived climate change impacts. Approximately one half of the experts indicated that they perceived the occurrence of more frequent extreme weather and climate events, and that these were becoming more intense, such as heavy or torrential rain in the summer after a long drought or heavy storms with changing directions. Other experts believed that those events did not occur more frequently than in the past but that they were more intense. The experts generally perceived less precipitation, a trend towards aridity during spring and summer with almost drought-like water shortages during springtime, and a trend towards more precipitation in autumn and winter. In addition, extreme weather events characterised by torrential rain were widely perceived. While there is consensus among the experts on certain features of perceived climate change, certain sectoral-specific aspects were also revealed.
The perceptions are the same for most sectors, but they vary in precision, particularly with respect to a more sectoral view from experts with certain sectoral affiliations. Agricultural experts strongly focus on water shortages in the growing season, persistent drought periods in the spring, and torrential rain events following pronounced droughts. Additionally to the decreasing precipitation in summer, forestry experts point out that the spring drought periods tend to begin earlier in the season (formerly in May, currently as early as April) and that they perceive an increasing number of unusual weather phenomena, including local storm events with unusual wind directions. Water management experts further specify the shift of precipitation towards the winter, which became wetter while decreases in precipitation, especially in the eastern regions lead to groundwater levels substantially below mean levels.
Even with those sectoral differences, most of the experts' (44) perceptions regarding climate change impacts relate in one way or another to water and precipitation. Thus, most experts perceive that precipitation has shifted towards the winter and a correlated summer drought. Consistent with the precipitation shift, extended drought periods were observed, particularly at other times of the year, such as the spring. These long-term fluctuations are expected to become more common and lead to flooding in certain areas. Furthermore, most experts note that extreme weather events with torrential rains are also a problem. Thus, extreme weather events with heavy rainfall over short periods of time were also perceived by most experts.
Corresponding to the interviews and widely matching those results, the most frequent answers to the questionnaire regarding concrete perceived changes in regions included increases in extreme weather, drought in the summer, torrential rains and (thunder) storms, high summer temperatures, and drought in the spring. In summary, the summer and spring droughts receive the most attention; therefore, the importance of water throughout the regions is emphasised ( Table 2) .
The number of indications regarding Bhigh summer temperatures^in the questionnaire (12) differs substantially from the number of interviews in which summer temperatures were discussed (four). Although the category high summer temperatures is as important in the questionnaire as Btorrential rain and storms,^few experts note that increasing temperatures in summer are an issue during the interviews.
In addition to perceived climate changes, the experts' opinions regarding the severity of these changes are of high importance. Most experts (40) discussed drought, water scarcity in general, and water shortage or pronounced droughts in springtime, in particular, as very important issues. The issues were noted with little difference among sectors. Experts from the agricultural sector added decreasing precipitation in spring and short-term weather extremes with heavy rainfall to the list of important issues, whereas forestry sector experts considered drought in summer as a severe issue. In addition, storm events were noted. Additionally, water management experts consider drought to be the most severe feature but without further distinction. Furthermore, torrential rains also cause problems in addition to decreasing amounts of precipitation. The other experts recognise water scarcity in spring and summer as a severe and growing problem, in addition to torrential rains.
In the questionnaire, the severity of concrete climate change observations was also inquired about. In connection with the questions regarding concrete climate change, the respondents were asked to name the most severe change they perceived ( Table 2 ). The results are almost identical to the concrete changes that further emphasise the drought. Focused on those drought-related answers, the survey reveals that by far the most important issue regarding the perceived climate change is drought in connection with water scarcity, which coincides with the experts' discussions in the interviews.
Most of the literature on climate change perception or climate change observation concludes that climate change impacts are already perceived and focuses on general climate change information. Whereas information regarding awareness or concerns about climate change or global warming is frequently presented (Kvaløy et al. 2012; Agho et al. 2010) , there is little detailed information regarding the regional or cross-sectoral aspects of climate change. The climate change perception that is generally described is shared by most of our experts, however. Although some studies note a recent increase in climate change scepticism (Ratter et al. 2012; Whitmarsh 2011 ), others do not. Poortinga et al. (2011) indicate that climate change scepticism in the UK is not widespread. Engels et al. (2013) show the same for Germany and further conclude that the majority of the German public believes in the existence of climate change. Because the experts who are not sure whether climate change can be perceived come from all sectors, a sector-specific view can be excluded on this point. Because even those who are uncertain about regional climate change believe in global climate change, general climate change scepticism can also mostly be excluded. Following an explorative approach, we were able to reveal detailed information on perceived climate change. Our results are mainly consistent with those described by Taylor et al. (2014) , who conclude that people from moderate climates (in their case, from the UK) focus on wet weather-related events, such as flooding and heavy rainfall. Focusing further on specific results that our experts noted, the literature regarding projections and climate modelling must be considered. The experts' observations of rising temperatures, increasing aridity-particularly in spring and summerwith constant or increasing precipitation in winter are also documented by Gerstengarbe et al. (2008) and Cubasch and Kadow (2011) . Furthermore, the expected frequency and intensity of extreme weather are predicted to increase in the long term (Noleppa 2008), which was previously perceived by the regional actors in our sample, although the intensity-but not the frequency-of extreme events to date is perceived as increasing. Although the survey revealed, that increasing summer temperatures are perceived to some degree, only very few references to temperature were made at all in the interviews. The higher number of responses in the survey may be influenced by the fact that high summer temperatures were used as a predefined category. Although high temperatures were not considered to be of great importance during the interviews, the option seems to be important enough to be marked when given as a response option in a survey. However, this finding may indicate that even if there is an increase of annual mean temperatures, it might not be as important on the regional level as other events, such as decreases in precipitation during the growing season and/or extreme weather events. Taylor et al. (2014) arrived at similar conclusions with a focus on public climate perceptions in the UK and also note the importance of local weather-related events over general climate terms regarding engagement with mitigation and adaptation. Regarding specific climate changes, such as drought, torrential rains, flooding, and extreme weather, the results of Battaglini et al. (2009) match ours to a large extent from the single features up to the trends. These authors also note Bmore frequent periods of drought across all seasons,^which underlines our findings that drought, i.e. water scarcity, is one of the most serious problems accompanying climate change.
Climate impacts on land-use
Climate impacts on land use were perceived by our sample of experts based on their views about regional climate change. With regard to those impacts, land-use experts not only see the effects on their land-use sector but also understand that there are impacts on other sectors-and particularly on the agricultural sector. Whereas most impacts are perceived in the North German Plain in general, some impacts relate to individual regions, as marked in Table 3 . • Water budget deficit in summer → higher water demands in agriculture for artificial irrigation → negative impacts on ground water levels
Corresponding to general observations with respect to recognising climate change, most respondents answered the more specific question regarding recognition of the direct consequences of climate change for regional land use in the affirmative. On the regional level, an analogous proportion of respondents also perceived climate change impacts on land use.
In general, the impacts perceived by our experts match those in the literature (e.g. Battaglini et al. 2009; Jørgensen and Termansen 2016; Lasch et al. 2002; Gerstengarbe et al. 2003) . Thus, similar to the general public (Lorenzoni and Pidgeon 2006) , land-use experts are concerned about climate change. Notably, regardless of the experts' sectoral affiliation, the experts focused on climate change impacts on agriculture or on the agricultural landscape, and the answers given in both the questionnaire and during the interviews frequently involve agriculture. This bias in observation might be caused by the visibility of the impact of climate change on the agricultural landscape. In the forests, it is mostly much less pronounced or visible. Considering the permanent and quick changes in agricultural landscapes even within the last year, this bias is understandable. Changes in the forests are not likely to be realised by most people unless extensive thinning or catastrophic events occur (Bell 2001) . Furthermore, unplanted parts in a flowering rape field might be easy to recognise, whereas damage to single trees or a group of trees in the woods frequently is not. Thus, in forest development models, hundreds of years are simulated to gain information on the possible impacts of certain activities (e.g. Lasch et al. 2002) .
Furthermore, the experts mainly noted water-related climate impacts. Despite the fact that Germany generally has no immediate problems with water availability, the experts mainly noted water-related impacts such as drought or flooding, which shows a high sensitivity towards changes in the water system. Following Huang et al. (2014) , this heightened sensitivity is not misguided, as more extreme floods and more frequent extreme droughts are projected in German river basins. Clearly, our results confirm a strong interdependency between agriculture and water management and/or among water, forestry, and agriculture with water as the link, as has previously noted by , Falloon and Betts (2010) , and Reyer et al. (2012) .
Opportunities and risks due to climate change
Most perceived risks can be traced back to, or are projections of, perceived climate-related changes. The results from the questionnaire and the interviews clearly imply that the effects of climate change are generally considered to entail many more risks than opportunities. The answers from the questionnaire and during the interviews frequently have a sectoral focus, except that most respondents primarily see risks that are similar to the effects on land use regarding agricultural features. Nevertheless, some experts expect climate change to bring new opportunities for future land use. Thus, an extended vegetation period and higher mean temperatures might offer new opportunities because plants may grow more rapidly and over a longer time. However, this opinion is primarily provided by land-use experts from the one region (Uelzen) in which irrigation is already used on almost all the arable land. In addition, those experts from Uelzen are involved in agriculture or water management, which is already affiliated with agriculture, and they note that opportunities are constrained by the availability of water for irrigation. If it is not possible to maintain these factors at reasonable levels, the risk of a precipitation deficit counteracts the positive effects of the longer growing season. In addition, the expectations of higher groundwater recharge due to higher precipitation during the winter are also considered an opportunity. Furthermore, it should be emphasised that Europe's regions-and particularly those in Germany-are considered to be privileged regarding climate change compared with other regions in the worlds. Some experts see an increasing potential for tourism in Germany because of the expectation of less rain and higher temperatures.
However, the vast majority of experts responding to the same question about climate change in this study clearly see the risks entailed in climate change impacts. In a sectoral analysis, water scarcity in general and in the spring and summer in particular is the most frequently mentioned and most serious risk noted by experts with consequences primarily for agriculture and forestry (Table 3) .
In addition to the interviews, we also inquired in the questionnaire about whether climate change and its resulting impacts primarily entail risks or opportunities for their region. Most respondents clearly see the risks resulting from a changing climate and few see opportunities and/or deny the risks. These results underline the opinions expressed in the interviews.
As proposed by IPCC (2014), climate change might have some benefits. The results showed that in water management, the expected shift of precipitation to winter is considered an opportunity to increase groundwater recharge. This expectation can be derived from Gerstengarbe et al. (2008) , who simulated a decreasing summer precipitation and increasing winter precipitation. For agriculture, the experts see opportunities in a prolonged growing season and the increasing temperatures under the condition of a sufficient amount of water during the growing season from either precipitation or irrigation. Thus, on the one hand, prolonging the growing season is projected by Gerstengarbe et al. (2003) , but on the other hand, decreased precipitation during the growing season is also projected (Noleppa 2008), which implies a negative impact on plant growth. Furthermore, the previously perceived dry spell in spring is expected to continue into the future, particularly in the Flaeming region (Lüttger 2011) . For the Uelzen region, in which more than 90% of the arable land can be irrigated, the trend of a prolonged growing season is understood positively. To use those opportunities, future water management will surely be an important focus on the predicted future climate, as noted by Reyer et al. (2012) .
Nonetheless, climate change and its impact are generally considered a greater risk than an opportunity among the respondents and interviewees of our study, which is also consistent with the findings in the literature (e.g. Lorenzoni and Pidgeon 2006; Battaglini et al. 2009; IPCC 2014) . Lorenzoni and Pidgeon (2006) note that the publics' risk perception can inform the management process by highlighting particular concerns; because the results presented from land-use experts are focused on land-use matters, their perspective can also improve the management processes on a more specific level.
The IPCC (2014) states that current risks are projected to be amplified by climate change. In addition, new risks may be created and, to a lesser extent, climate change may induce some potential benefits. This general statement can be supported by the findings of our study. The long response time of forest ecosystems and their low adaptive capacity (Leemans and Eickhout 2004) mean that the perceived risks must be taken seriouslyparticularly because of the expected severe and wide-ranging negative effects of climate change (Lindner et al. 2010) .
Water scarcity is generally considered to be the primary risk among our land-use experts across sectors. For agriculture, these results match those of Battaglini et al. (2009) . Because their respondents see drought as the result of climate change and at the same time consider rain as crucial for good quality, drought is thus understood as a risk. Battaglini et al. (2009) also demonstrate a perceived increase of pests and diseases connected with climate change. These results match our results, particularly with respect to the forestry sector. Although the actual pests and diseases may be different, the perception of an increase due to climate change is similar. In forestry, storms, drought, flooding, rising temperatures, and forest fire risk are considered important threats. In particular, the increasing risk of climate change-induced forest fires match simulations (Lindner et al. 2010 ). In addition, Lasch et al. (2002) also discuss the effects of climate warming because it leads to increased drought stress that can result in negative impacts for forest growth and matches the concrete risks expected by our forestry experts that decreasing precipitation leads to increasing drought stress and calamities. Furthermore, the negative impacts for the long term are confirmed by our experts, whereas for the short-medium term, there might be positive effects on forest growth (Lasch et al. 2011) .
Conclusion
The objective of this paper was to present information from 60 qualitative interviews with land-use experts on the perception of climate change at the regional level. We took an explorative, cross-sectoral approach to show the differences or similarities between the landuse sectors. We were able to show that climate change is perceived at the regional and local levels across the analysed sectors, and that the regional perception of climate change impacts matches the data generated by the scientific community via models and simulations. One advantage of our qualitative approach is that it is very rich in detail and depth on the regional scale and thus adds to results generated by models and simulations. Our results and the literature show the interconnectedness between the sectors. In particular, water availability is the connecting issue across all analysed sectors. Our results also revealed differences among the sectors that, when considered together, present a more complete view on the climate change impacts in total. We also showed that the perceived impacts on land use and the risks and (few) opportunities also match the predicted development for sectors, such as forests. Because of the clearly cross-sectoral perception of climate change impacts and risks on the regional scale, further cross-sectoral approaches should be supported. We agree with OttoBanaszak et al. (2011) that those participatory processes might lead to a shared understanding of the different actor groups and thereby support adaptation. Regional risk management and adaptation processes at the regional level should thus involve regional stakeholders and experts at an early stage. Finally, we like to suggest further research on the integration of experts and stakeholders into the research process (transdisciplinary and qualitative researchZscheischler and Rogga 2015) because-though challenging-it might improve adaptation processes by bringing real-world viewpoints and demands into the research process and thereby supporting the public's acceptance of research results on climate change.
